raised regarding the safety of the drug, as heavy cannabis use has been associated with an array of physical and mental health problems, including pulmonary problems, cognitive impairment, lower levels of educational attainment, unemployment, and increased risk for mental health disorders, such as cannabis use disorder (CUD) and psychotic disorders (e.g., Borges, Bagge, & Orozco, 2016; Curran et al., 2016; Gentes et al., 2016; Goldman et al., 2010; Hoch et al., 2015; Joshi, Joshi, & Bartter, 2014; Sherman & McRae-Clark, 2016) .
One area of research particularly important to the debate concerning cannabis legalization is the relationship between heavy cannabis use and self-injury. There has been only limited research on this association to date (e.g., Borges et al., 2016; Giletta, Scholte, Engels, Ciairano, & Prinstein, 2012; Moller, Tait, & Byrne, 2012) , none of which has focused on veterans with mental health disorders-a population known to be at markedly increased risk for both suicidal and nonsuicidal self-injury (e.g., Bullman & Kang, 1994; Kimbrel, Calhoun et al., 2014; Kimbrel, Johnson, et al., 2014) . In the present study we aimed to address this gap in the literature by conducting the first comprehensive assessment of the association between CUD and selfinjury among veterans with and without mental health disorders.
CANNABIS USE AND SELF-INJURY IN CIVILIANS
The limited research focused on heavy cannabis use and self-injury to date has largely focused on civilians. For example, Borges et al. (2016) recently identified six studies examining the association between heavy cannabis use and suicide attempts. As expected, meta-analysis revealed that heavy cannabis use was associated with increased risk for suicide attempts (OR = 3.20, 95% CI: 1.72-5.94); however, examination of the included studies reveals a lack of diversity in sample selection (e.g., a lack of clinical samples with a variety of mental health diagnoses, lack of veteran samples) and heavy reliance on self-report of cannabis use and suicidal behavior. Similar concerns can be raised in relation to the literature on cannabis use and nonsuicidal self-injury (i.e., the intentional destruction of one's own body tissue without conscious suicidal intent for reasons that are not socially sanctioned; Chapman, Gratz, & Brown, 2006; Kimbrel et al., 2015; Kimbrel, Meyer, et al., 2016) . Nonsuicidal self-injury is associated with significant clinical distress and functional impairment (e.g., Gratz, DixonGordon, Chapman, & Tull, 2015; Selby, Bender, Gordon, Nock, & Joiner, 2012; Selby, Kranzler, Fehling, & Panza, 2015) , and has been repeatedly demonstrated to increase patients' risk for suicidal self-injury (e.g., Bryan et al., 2015; Kimbrel, Johnson, et al., 2014; Kimbrel et al., 2015; Kimbrel, Meyer, et al., 2016; Klonsky, 2011) . Thus, nonsuicidal self-injury is an important form of self-injury to study in its own right (e.g., Gratz et al., 2015; Selby et al., 2012; Selby et al., 2015) , even though it is often overlooked, particularly among men (Kimbrel, Calhoun, & Beckham, 2016) .
The majority of the work examining the association between cannabis use and nonsuicidal self-injury has been survey research conducted within community samples. Giletta et al. (2012) used surveys to examine the relationship between cannabis use and nonsuicidal self-injury in three community samples of adolescents from Italy, the Netherlands, and the United States. Across samples, they found that cannabis use was positively associated with nonsuicidal self-injury (OR = 1.69, 95% CI: 1.13-2.53); however, this study was limited by its reliance on self-report questionnaires of cannabis use and nonsuicidal self-injury and its failure to statistically control for the effects of other mental health disorders (e.g., posttraumatic stress disorder) in the analyses. Moller et al. (2012) extended this line of research by examining the association between cannabis use and nonsuicidal self-injury in a large, representative sample of Australian adults. While this study did rely on self-report questionnaires of cannabis use and nonsuicidal self-injury, it found that current cannabis use was associated with significantly increased risk for nonsuicidal self-injury (OR = 1.77, 95% CI: 1.09-2.87), even after accounting for the effects of a wide range of covariates associated with nonsuicidal self-injury, such as gender, sexual orientation, psychological distress, history of abuse, alcohol use, and other drug use.
CANNABIS USE AND SELF-INJURY IN VETERANS
Taken together, the findings from the aforementioned literature suggest that cannabis use is likely to be associated with increased risk for both suicidal and nonsuicidal self-injury in civilians. Unfortunately, to date, the association between cannabis use and self-injury has been largely overlooked among veterans. The lack of research on this topic is surprising, given that a recent study found that rates of CUD had increased by over 50% among veterans who received their care from the Veterans Affairs (VA) Health Care System between 2002 and 2009 (Bonn-Miller, Harris, & Trafton, 2012 . Other recent studies have shown that veterans with posttraumatic stress disorder (PTSD), depression, and other mental health disorders are at elevated risk for both suicidal (e.g., Kimbrel, Calhoun, et al., 2014; Kimbrel, DeBeer et al., 2016) and nonsuicidal (Kimbrel, Johnson, et al., 2014; Kimbrel et al., 2015; Kimbrel, Meyer, et al., 2016) self-injury. However, to our knowledge, no study has examined the relationship between CUD and self-injury in veterans, although one recent study did find that self-reported cannabis use was positively associated with selfreported suicide ideation in a large sample of male veterans seeking treatment for PTSD (Gentes et al., 2016) . This study did not, however, evaluate the relationship between cannabis use and actual self-injury (i.e., actual suicide attempts or nonsuicidal self-injury).
CURRENT STUDY OBJECTIVE AND HYPOTHESIS
The objective of this study was to address this critical gap in the literature by conducting the first comprehensive assessment of the association between CUD and self-injury among veterans with and without mental health disorders using well-validated clinical interviews to assess self-injury, CUD, and other relevant mental health disorders. Consistent with recent findings in civilians (e.g., Borges et al., 2016; Giletta et al., 2012; Moller et al., 2012) , we hypothesized that CUD would be significantly associated with both suicidal and nonsuicidal self-injury behavior in veterans, even after statistically controlling for known risk factors for selfinjury such as sex, sexual orientation, age, combat exposure, traumatic life events, traumatic brain injury (TBI), PTSD, depression, alcohol use disorder, and noncannabis drug use disorder.
METHODS

Participants
Participants included 292 Iraq/Afghanistan-era veterans who participated in a larger study aimed at examining predictors of postdeployment functional impairment. Study recruitment and selection criteria have been described in detail previously Kimbrel, Meyer, et al., 2016) . The primary inclusion criterion to participate in the larger study was Iraq/Afghanistan-era veteran status. In general, participants with and without mental disorders were eligible to participate, as long as they did not meet criteria for bipolar disorder or psychosis. Participants receiving mental health treatment were 142 CANNABIS-USE DISORDER AND SELF-INJURY required to be on a stable treatment plan at the time of the assessment and be willing to complete all study procedures. Finally, to be eligible for the current analyses, participants had to have complete data available concerning their lifetime history of selfinjury. After applying these criteria, 292 participants were eligible for inclusion in the present analyses. Participants were recruited through advertisements, presentations to hospital staff, and recruitment letters targeting Iraq/Afghanistan-era veterans with and without mental health diagnoses (e.g., PTSD, depression), with the exception of bipolar disorder and psychosis. All participants were Iraq/Afghanistan-era veterans (N = 292). Fifty-seven percent of participants (n = 166) were White/ Caucasian, 33% (n = 97) were Black/African American, 20% (n = 57) were Latino, 94% (n = 275) were heterosexual, and 33% (n = 95) were female. Participants' mean age was 38.7 (SD = 9.8) years. The majority of participants (85%; n = 249) had served in the U.S. Army.
Procedures
Following informed consent, participants completed a battery of clinical interviews and self-report measures. Interviews were conducted by clinical psychologists and masters-level assessment technicians, all of whom underwent extensive training procedures. In addition, all interviews and diagnostic conclusions were reviewed by diagnostic review groups led by experienced clinical psychologists. Diagnostic consensus was reached in each case. Hair samples were obtained from all participants to validate self-reported drug use, of which 10% were analyzed to validate drug use status.
Measures
Self-injury was assessed with the Columbia Suicide Severity Rating Scale (CSSRS; Posner et al., 2011) . Nonsuicidal selfinjury was operationalized as any form of nonsuicidal self-directed violence (e.g., cutting one's wrist without any conscious suicidal intent), whereas suicidal self-injury was defined as any type of self-directed violence in which the person's intent was to end their own life (e.g., cutting one's wrist with conscious suicidal intent). Note that only actual suicide attempts were included in the suicidal self-injury category examined in this analyses (i.e., interrupted and aborted suicide attempts were not included in the calculation of this variable). The more general category of any form of self-injury was defined as lifetime history of suicidal and/or nonsuicidal self-injury.
Lifetime PTSD was diagnosed with the Clinician-Administered PTSD Scale for DSM-IV (CAPS-IV; Blake et al., 1995) . The Structured Clinical Interview for DSM-IV (SCID-IV; First, Spitzer, Gibbon, & Williams, 1994) was used to diagnose lifetime depression, CUD, alcohol use disorder, and noncannabis drug use disorder. Substance dependence and abuse diagnoses were combined to create substance use disorder variables for each substance examined. Thus, participants who met criteria for cannabis abuse or dependence were coded as having CUD. No discrepancies were identified between self-reported cannabis use and verification based on hair sample testing. TBI was assessed with a clinician-administered TBI interview (Vasterling, 2008) ; combat exposure was assessed with the Critical Warzone Experiences Scale (CWE; Kimbrel, Evans, et al., 2014) ; cumulative number of lifetime traumatic experiences was indexed by the total score on the Traumatic Life Events Questionnaire (TLEQ; Kubany et al., 2000) .
Data Analysis Plan
Chi-square tests examined the bivariate associations between CUD and selfinjury. For these and all other analyses, we separately examined the association between CUD and (1) any form of self-injury, (2) suicidal self-injury, and (3) nonsuicidal selfinjury. Adjusted and unadjusted logistic regression models were conducted to further evaluate the hypothesized association between CUD and self-injury. Adjusted logistic regression models included variables that have been previously associated with self-injury, such as sex (male = 0; female = 1), sexual orientation (0 = heterosexual; 1 = nonheterosexual), age, PTSD, depression, alcohol use disorder, noncannabis drug use disorder, TBI, combat exposure, and trauma history.
RESULTS
Approximately 13% (n = 37) of the veterans interviewed with the CSSRS had engaged in at least one form of self-injury during their lifetime. Among veterans who had engaged in some form of self-injury, 19% (n = 7) had engaged in nonsuicidal self-injury only, 51% (n = 19) had engaged in suicidal self-injury only, and 30% (n = 11) had engaged in both nonsuicidal and suicidal self-injury. With respect to lifetime psychiatric diagnoses, 14% (n = 42) met criteria for CUD, 45% (n = 131) met criteria for alcohol use disorder, 9.6% (n = 28) met criteria for noncannabis drug use disorder, 50% (n = 145) met criteria for PTSD, 46% (n = 133) met criteria for major depressive disorder, and 69% (n = 200) had a history of TBI.
As expected, CUD was positively associated with history of any self-injury [v 2 (1) = 8.103, p = .004], history of suicidal self-injury [v 2 (1) = 4.096, p = .043], and history of nonsuicidal self-injury [v 2 (1) = 14.076, p < .001] at the bivariate level (Figure 1) . Unadjusted logistic regression models demonstrated that veterans with a history of CUD had 3.06 times the odds (95% CI: 1.38-6.80) of reporting any form of selfinjury, 2.44 times the odds (95% CI: 1.01-5.91) of reporting suicidal self-injury, and 5.65 times the odds (95% CI: 2.08-15.30) of reporting nonsuicidal self-injury compared to veterans without a history of CUD. As can be seen in Table 1 , after adjusting for sex, age, sexual orientation, combat exposure, traumatic life events, TBI, PTSD, depression, alcohol use disorder, and noncannabis drug use disorder, CUD continued to be significantly associated with history of any selfinjury (OR = 3.41, 95% CI: 1.26-9.45, p = .016), suicidal self-injury (OR = 3.10, 95% CI: 1.03-9.33, p = .045), and nonsuicidal self-injury (OR = 5.12, 95% CI: 1.49-17.55, p = .009). 
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DISCUSSION
Findings from the present research are consistent with prior research in civilians demonstrating a positive association between CUD and different forms of selfinjury (e.g., Borges et al., 2016; Giletta et al., 2012; Moller et al., 2012) ; however, the present findings significantly expand on the limited research on this topic by demonstrating for the first time that CUD is associated with both suicidal and nonsuicidal self-injury in veterans, even after a wide range of relevant covariates are considered. Particularly notable was the finding that CUD was the only variable associated with self-injury in all three models (Table 1) . CUD was also the only statistically significant predictor of nonsuicidal self-injury identified, outperforming a wide range of established predictors, including sexual orientation, PTSD, depression, alcohol use disorder, and noncannabis drug use disorder.
While the present findings provide additional support for the idea that CUD may increase users' risk for self-injurious behavior, the basis of this association remains unclear. Furthermore, the crosssectional nature of the present design precludes us from making causal inferences. It should be noted, however, that a 30-year longitudinal study of a birth cohort has previously demonstrated that regular use of cannabis use leads to increases in suicide ideation among susceptible males (van Ours, Williams, Fergusson, & Horwood, 2013) . In contrast, suicide ideation was not associated with increased risk for CUD in either males or females. Together, these findings provide preliminary support for the idea that CUD may be a prospective risk factor for suicidal behavior among men; however, additional longitudinal research is still needed to replicate this finding in other samples.
There are a number of pathways through which CUD might be expected to increase risk for self-injury. For example, the impaired functioning theory proposes that CUD leads to functional impairment, which, in turn, leads to self-injury (Delforterie et al., 2015) . The disinhibition theory argues that cannabis intoxication leads to disinhibition, which, in turn, directly increases users' risk for self-injury (Delforterie et al., 2015) . It is also possible that variables not considered in Note: Sex coded as 0 = male, 1 = female. Sexual orientation coded as 0 = heterosexual, 1 = nonheterosexual. *p < .05; **p < .01; ***p < .001.
the present analyses (e.g., attention-deficit/ hyperactivity disorder, childhood sexual abuse) might increase risk for both conditions (Few et al., 2016) . Finally, as noted by Few and colleagues (2016) , repeated exposure to 9-tetrahydrocannabinol (THC) and endocannabinoids through chronic cannabis use could also potentially modulate users' pain perception, thereby increasing their risk for self-injury, particularly nonsuicidal selfinjury.
Study Strengths and Limitations
Strengths of the present research include examination of the relationship between CUD and self-injury in a large and diverse sample of veterans, use of well-validated clinical interviews, and the inclusion of many known predictors of self-injury in the models. However, these findings should also be considered within the context of several limitations. First, while the sample size of the present study was fairly large given our extensive use of clinical interviews, future studies on this topic would benefit from even larger sample sizes due to the low base rate at which suicidal and nonsuicidal self-injury occurs. Larger sample sizes would also facilitate analysis of potential sex differences in the association between cannabis and self-injury (e.g., van Ours et al., 2013) , as the present sample did not contain enough female veterans to examine this issue. Second, because the study sample was not randomly selected from the larger population of veterans, our findings should not be considered representative of veterans in general. Additional research using more representative samples of veterans, including those from other war theatres, is needed. Third, because the statistical analyses were cross-sectional in nature, longitudinal research on this topic is necessary to determine whether CUD is a prospective predictor of self-injurious behaviors in veterans. It is possible that suicidal behavior might increase risk for CUD among veterans, or that some other variable (e.g., impulsivity) might account for the cooccurrence of these conditions. Fourth, as noted earlier, more research aimed at understanding the specific mechanisms through which CUD might be related to self-injury is needed.
Clinical Implications
Given recent findings indicating that CUD diagnoses are on the rise among veterans (Bonn-Miller et al., 2012) , these findings have significant implications for clinicians who work with veterans with mental health and substance use disorders, as prior research demonstrates that mental health problems, such as PTSD, are strongly associated with cannabis use in veterans (Boden, Babson, Vujanovic, Short, & BonnMiller, 2013; Cheung et al., 2010; Hall, Degenhardt, & Teesson, 2004) . Multiple studies find that psychiatric patients may attempt to self-medicate their symptoms using cannabis (Belendiuk, Baldini, & BonnMiller, 2015; Boden et al., 2013; BonnMiller, Vujanovic, Feldner, Bernstein, & Zvolensky, 2007; Bremner, Southwick, Darnell, & Charney, 1996) . Furthermore, PTSD is listed by multiple U.S. states as an approved condition for medicinal cannabis use. It is important that clinicians realize that these states' choice to list PTSD as an approved condition for medicinal cannabis use was a political decision that was not based on sound scientific evidence.
Indeed, no well-controlled randomized clinical trials aimed at studying medicinal cannabis use as a treatment for PTSD have been published to date (Belendiuk et al., 2015) . Prior research has, however, demonstrated that heavy cannabis use is associated with pulmonary problems, cognitive impairment, lower levels of educational attainment, unemployment, and increased risk for CUD and psychotic disorders (e.g., Borges et al., 2016; Curran et al., 2016; Gentes et al., 2016; Goldman et al., 2010; Hoch et al., 2015; Joshi et al., 2014; Sherman & McRae-Clark, 2016) . Such findings, in conjunction with the present finding that CUD was associated with increased risk for 146 CANNABIS-USE DISORDER AND SELF-INJURY both suicidal and nonsuicidal self-injury, lead us to caution clinicians against the use of medicinal cannabis as a first-line treatment for PTSD or any other psychiatric condition at the present time. We further recommend that clinicians working with mental health and substance use patients routinely assess for the presence of both CUD and self-injurious behavior and proactively treat these important clinical conditions as needed.
